Fragmentation mechanisms of oligodeoxynucleotides studied by H/D exchange and electrospray ionization tandem mass spectrometry.
We used solution-phase hydrogen/deuterium (H/D) exchange and multistage tandem mass spectrometry (MS/MS) experiments in an electrospray ion-trap mass spectrometer operating in the negative-ion mode to investigate the consequences of the loss of a high proton-affinity (PA) base from T-rich tetra and hexadeoxynucleotides. The T-rich oligodeoxynucleotides containing one or two other nucleobases take advantage of the mass spectral inertness of T because fragmentation of a T-rich oligomer is simple, allowing a tight focus on those processes of interest. Furthermore, determination of T-rich oligodeoxynucleotides may be a starting point in the development of a mass spectrometric scheme to understand the mutagenicity of various types of DNA damage by UV radiation. For nine oligodeoxynucleotides, the nucleobases were charged by nearly exclusive D transfer and then expelled as neutral bases. Loss of the base located at the 3' end is preferred over that from the 5' terminus when the two bases are identical. The observation of partially exchanged fragments from a completely exchanged precursor ion proves intramolecular H/D exchange between hydrogen atoms that can exchange in water and those that cannot. The multiplicity of the product-ion peaks provides information on decomposition pathways and origins of the product ions and shows that the loss of base is the first step in all fragmentation of hexanucleotides, but is a competitive process for tetranucleotide fragmentation.